Background: In the fingertip injury, there are many reconstruction methods such as skin graft, local flap, regional flap, and free flap. These methods can be performed immediately after injury. But when reconstruction can not be performed immediately, the raw surface of the finger tip is very painful and disgusting. We tried to find new dressing method with good wound care and high patient satisfaction before the surgery. Methods: From March 2016 to June 2017, 15 patients who acquired a fingertip injury, but could not undergo emergency surgery, were enrolled. A polyurethane foam was fixed to their fingertip damaged area using 6-0 nylon. After one week the fixed foam was removed. From the next day after the foam fixation dressing, subjective pain was checked for one week at two-day intervals and recorded on a visual analog scale (VAS). The formation of granulation tissue and occurrence of infection were checked. Results: Patients' pain gradually decreased over time. Patients' VAS score was the largest at 7.13 on the next day after the foam fixation dressing, and decreased to 2.72 at one week when the foam was removed. All patients had granulomatous tissue and no infection. Patients were able to successfully perform the fingertip reconstruction with a planned method. Conclusion: When the patient with fingertip injury cannot be operated immediately, foam fixation dressing can be used before the planned elective surgery. This may help to reduce patient's pain and to obtain good surgical results.
Introduction
Fingertips are most frequently used in daily life, and more injured site than other parts of the body [1] . In the fingertip amputation, replantation surgery can be performed successfully due to the development of microsurgery [2] . Most of the patients with fingertips injuries come to the emergency room and receive emergency surgery, but some patients cannot be cared for immediately for diverse reasons. Patients who do not bring the amputated part or who are not candidates for immediate reconstruction because of severe injury or contamination, we can use the many methods including stump revision, skin grafting, local flaps, free flaps for fingertip reconstruction [3] . In some cases, reconstruction operation cannot be performed immediately, and meet to be scheduled for elective surgery.
Recently, negative pressure wound therapy (NPWT) has been used to maintain proper moisture and help wound management before elective surgery [4] . However, the fingertip area is not easy to apply because it is difficult to fix it on fingertip wound. Also, there is a disadvantage that patients feel uncomfortable because they have to carry a machine at all times. Furthermore changes of the foam dressing can be painful.
Therefore, we applied a new method with fixing a polyurethane foam on fingertip
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wound for a week before the elective surgery. The purpose of this study was to investigate the effects of preventing dehydration, the degree of pain reduction, and the presence of infection in patients who applied the foam fixation dressing.
Methods
From March 2016 to June 2017, 15 patients who received a fingertip site who could not undergo emergency surgery were enrolled. Patients with severe disease, contaminant wound, diabetes, dialysis, and autoimmune diseases were excluded. Imaging studies were performed to confirm that there was no foreign material. After that, digital anesthesia was performed. A finger tourniquet was applied and the wound was cleaned with normal saline. The size of the fingertip injury area was measured and the polyurethane foam was cut according to the measured fingertip wound size. The entire defective area was covered by polyurethane foam and simple interrupted suture was performed using nylon 6-0 for fixing it (Fig. 1A) . After applying a finger splint to the damaged finger, the patient was followed up at the outpatient clinic. During the outpatient follow-up, daily dressing was performed around the fixed polyurethane form, and the fixed foam was kept for one week. Patients received oral antibiotics of the 1st generation cephalosporins two times a day during the period. It was planned to remove the fixed foam immediately if any inflammation occurred. On the next day after the foam fixation dressing treatment, the 3rd and 5th day after the treatment, and the 7th day of removing the fixed foam, the degree of pain felt by the patients was measured using a visual analog scale (VAS) score.
The age, sex, fingertip bone exposures, and size of defects were investigated in fingertip injury patients used foam fixation dressing. It was confirmed whether there was any inflammation or infection. The degree of pain felt by patients before the planned surgery was analyzed. When the fixed foam was removed, the formation of granulation tissue was visually evaluated (Fig. 1B) .
Results
A total of 15 fingers were examined. The patient's age ranged from 19 to 76 (mean 46.5 years) and there were 9 men and 6 women. Patients injured their fingertips by a knife or glass. The full thickness skin of the damaged fingertip was deficient. The fingertip damage size ranged from 0.5 × 1.0 cm 2 to 2.0 × 1.5 cm 2 and the average size was 1.3 × 0.8 cm 2 (Table   1 ). There were no cases of inflammation or infection in all patients used foam fixation dressing. The VAS score, which indicates the degree of pain felt by the patients was average 7.13 on the next day after application of the foam fixation dressing, and decreased to average 5.5 on the third day of the application and average 2.73 on the 7th day of the application. It tended to decrease over time. The patients with the largest defect of 2.0 × 1.5 cm 2 showed 7 on the next day after the foam fixation dressing and 6 on the third day and 4 on the seventh day. There were two patients with the smallest defect size of 1.0 × 0.5 cm 2
. One patient had 7 on the next day, 4 on the third day, 2 on the third day, and 2 on the 7th day. The other patient had 5 on the next day, 2 on the third day, and 2 on the 7th day (Table 2) .
When the foam was removed on the 7th day after the foam fixation dressing, the formation of healthy granulation tissues was grossly observed in all patients. Patients with partially exposed distal phalangeal bones were also found to be covered with healthy granulation tissues. Nine patients who had no bone exposures on fingertip was undergone the split thickness skin graft after the removal of the fixed foam. Five of six patients who had bone exposures on fingertip was undergone V-Y local advancement flap after the removal of the fixed foam. One patient with the greatest defect of 2.0 × 1.5 cm 2 was undergone a radial artery superficial palmar branch free flap (Table 1 ). There were no complications in our patients after the fingertip reconstruction surgery (Fig. 1C) .
Discussion
The fingertip is very important area for the pinch and grasp, and, we always use the fingertips in our daily life, such as picking up objects [5] . Inappropriate treatment with fingertips may cause many inconveniences to us. Because fingertips are damaged commonly among the hand injuries, various reconstruction methods have been introduced. Beasley et al. [6] reported that skin grafts can be applied to fingertip injury where distal phalangeal bones are not exposed. If the bone in fingertip is exposed, it can be treated with various local flaps, such as a volar or lateral V-Y advancement flap, cross finger flap [7] . If the fingertips defect is too large to use the previous methods, a island flap could be used [7, 8] . Recently, microscopic techniques have been developed and more difficult flaps such as toe-pulp free flap could be performed [9] . Most of the patients with fingertips injuries come to the emergency room and receive emergency surgery. In the case of finger amputation, if the replantation surgery is performed immediately, the best results may be obtained. However, if there is no amputee site, or if it is impossible to do reconstruction surgery immediately, it is important to find out the appropriate treatment method according to the conditions of the patients' injury site. It can be more helpful to preserve the patient's ability to finger function. Several reconstruction methods of the fingertips should be determined by comparing pros and cons. Age, major hand, severity of injury, location of soft tissue defect, presence of bone exposure, willingness and rehabilitation for patient's treatment, and surgical skill of medical staff should be considered.
Patients who cannot undergo emergency surgery will be scheduled elective surgery after outpatient follow up. In this case, there is difficulty in managing the fingertip wound until the elective surgery. Frequently encountered problem is that the patient feels severe pain and fear of bleeding and exposed wounds whenever changing the dressings. The Exposured wound also increases the risk of infection. The authors thought that fixing the polyurethane foam on exposed wound keeps the wet environment and reduces the patients' pain feeling whenever the dressing foam was changed. However, since it was doubtful that the risk of infection would increase, so we have plan to remove the fixed foam immediately whenever any inflammation occurred. The patient VAS score was 7.13 after applying the foam fixation dressing in injury day, but began to decrease rapidly from the next day. When removing the fixed foam at one week, their VAS score decreased to 2.72. There was no significant difference in the pattern of pain when comparing patients with large defects and those with small defects. The pain was subjective and the personal tendency to pain rather than defect size was thought to have had a greater impact.
Generally, when the fingertip area is injured, a foam dressing or wet dressing with gauze for the soft tissue defect is selected to maintain a wet environment, and a secondary dressing is usually demanded for attachment of it. However, some cases showed that the foam was peeled off the wound, and the wound area became dry. The wound without skin barrier is rapidly dehydrated when exposed to air for 2-3 hours, which is known to inhibit proliferation, migration and differentiation of epithelial cells and induce necrosis [10] . It has been also known that preventing dehydration of the wound and maintaining a moist environment reduces cell deformation and allows microvessels to open without shrinking and re-epithelization proceeds rapidly [11, 12] . By completely fixing the foam on the exposed wound, it was possible to prevent the wound area from being dried and to keep the wet environment properly. When the foam was kept for one week and then removed, healthy granulation tissue formation was observed in all our patients.
Dressing foam manuals are advised to change it in accordance with the amount of exudate and the degree of dirt on the wound [13] . Therefore, after fixing the foam, the patient was carefully examined during the dressing of the peripheral area of foam fixation dressing to see whether inflammation or infection occurred. However, no inflammation or infection occurred in our patients. Foam fixation dressings used by the authors reduce the patient's pain and reduce the fear of dressing change for the patient. Adequate surgical plans could also be established through enough dialogue and consultation with the patients. Therefore, appropriate surgical methods could be performed on patients and no postoperative complications were observed.
The limitations of this study are that it is difficult to compare and evaluate the effects of the foam fixation dressing and different various dressing methods on fingertip injury because we only used foam fixation dressing. Also, we used it only to the patients who had no specific disease such as diabetes, connective tissue disease, genetic disease associated with wound healing and relatively clean wound. During the week of fixing the foam, there was no inflammation in all our patients, but it is difficult to provide proper foam fixation period in patients with various other factors that might affect wound infection. Further studies on the comparison of the dressing with other dressing and the foam fixation period will be necessary.
Conclusion
Most of the patients with fingertips injuries come to the emergency room and receive emergency surgery. However, if it is impossible to do reconstruction surgery right now, it is important to find out the appropriate treatment method according to the conditions of the patients' injury site. Before the elective surgery, using foam fixation dressing can reduce the patient's pain and help the patient to choose the most appropriate surgical method. It can be more helpful to preserve the patient's ability to finger function.
